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ternal market rules". 3 For some, the Concessions Directive had become a major test case for democracy in Europe. But were the issues really clear to those who signed the initiative? This article will provide an overview of the Commission's Directive and then discuss the governance options and performance standards of EU water supply.
The Commission's proposal for a Directive on the award of concession contracts
Based on its review of EU public procurement regimes, the Commission issued three legislative proposals on 20 December 2011: an amended regulation for public contracts, a set of modifi ed rules guiding utility agreements (water, energy, transport and postal services) and a new Directive on concessions. The latter would bring, for the fi rst time, the award of general service concessions, valued at more than €5 million, within the EU public procurement regime. Although this engendered strong opposition in the European Parliament, technically speaking, service contracts are already subject to general procurement rules, such as transparency and non-discrimination. Put differently, the proposed Directive largely codifi es the case law of EU courts.
The proposal defi nes "concession" as a form of public-private partnership that transfers the risks of developing, operating or maintaining infrastructures, such as ports or water distribution, from the public authority to the private conces-Forum vices of general economic interest. Imposing privatisations on public authorities and Member States would in any case be contrary to the principles of the Treaty and case law. […] Public authorities will at all times remain free to choose whether they provide the services directly or via private operators. 5 Critics, referring to endorsements of "equal treatment" of public and private service providers or of the need to ensure that any public-public cooperation does not negatively affect private undertakings, 6 offer quite a different interpretation:
Firstly, the legal text is drawn up in such a way that some municipalities could reach the conclusion that it would be better to invite tenders for services from private companies straight away rather than being sued later because they might not have complied with possible rules for the public provision of these services.
[…] Second, if the public sector wants to provide certain services such as water supply itself, it has to comply with a newly knitted tight corset of conditions. If a municipality is not able to or does not want to comply with these conditions, it must put these services out to tender. Hence, there is no direct obligation to privatise; however, there are many cases, where the result is an invitation to tender, which was actually not intended, but where the contract is inevitably awarded to private corporations. 7 The Directive, in its current form, supports both interpretations and hence is apt to fuel sundry, trite speculations. At this stage it is more appropriate to focus on matters of principle.
For one, economic interaction exposes wider areas of a nation's institutional fabric to market review. Consequently, there is a growing need for consensus within and among societies about the extent of policy coordination and the limits to market control. International coordination advanced from negative integration, i.e. simple agreements not to do something, to aligning application principles of diverse national policies and harmonising entire regulatory regimes. Deep, or positive, integration trades the benefi ts of decentralised, competitive law making for the creation of a level playing fi eld, wider regulatory competition, factor mobility and free trade. In an ideal world, common substantive and procedural principles would be applied decentrally in line Forum with circumstance. Ultimately, this requires local enforcement of agreed upon broader economic norms or rights.
Next, effi cient regulation must minimise the sum of two interrelated costs: (1) the enforcement costs incurred in notifying, analysing and litigating a case; and (2) the costs of making a wrong decision. One can expect that the closer a rule approximates the specifi cs of a case at hand, the higher the enforcement costs and the lower the costs of a wrong decision. Conversely, simplifying rules by aggregating business relationships based on some shared characteristics is effi cient to the extent that reductions in enforcement costs more than compensate for the likely increases in the costs of wrong decisions. The "dilemma of regulation" -devising standards that fi t a variety of situations and yet can be easily applied -may be solved through a hierarchy of rules and levels of enforcement. Regulatory delegation relies on fewer and simpler meta-rules to guide lower-level decisions, adjust principles to circumstance and thus keep matters predictable.
Applied to the case at hand, this gives rise to two observations: for one, public concern about the EU Concessions Directive can hardly stem from the "sudden realisation" that its application could force a change in operational contracts that would effectively contradict national conventions, viz. political will regarding the governance of vital economic activities. The EU's internal market rules thumb national economic regulatory standards. Next, whether the proposed Directive turns out to offer an effi cient rule depends on whether its scant considerations on c ontracting conditions provide suffi cient direction for case assessment and whether the application of the EU's Remedy Directive is effective in outsourcing enforcement tasks to aggrieved contract parties. On both counts, what is rightfully concerning, however, is the absence of any reference to evaluating the outcome of the process.
EU water supply: governance options and performance standards
Europe's national and regional water systems refl ect specifi c climatic, demographic and topographic situations and are the products of the particular cultural, political and social fabric of the societies they serve. Focusing on differences in regulatory governance simplifi es the discussion but is often of little help in predicting performance.
Due to various consumption, investment and production characteristics, 8 water services are typically seen to require public provision (as is the case in more than 60 per cent of the EU water infrastructure) or at least very close policy controls. Regulatory options range from the largely decentralised management of private undertakings (subject to antitrust and price regulation) to public asset ownership, ministerial guidance and budget control. Between these extremes, institutional formats differ in how they allocate ownership, funding obligations, and operational and commercial responsibilities among public and private parties, as well as in the type of regulatory, statutory or contractual rules used to hold management accountable. Most European countries utilise a combination of these frameworks to deal with issues of operational effi ciency and asset management, water pricing and funding, as well as broader stakeholder and regulatory concerns.
Privatisation in England and Wales in 1989 resulted in ten integrated private corporations that guarantee most of the water supply and are subject to central economic, quality and environmental regulations. Local authorities generally have no role to play. At the other end of the regulatory spectrum, Denmark has the largest degree of regulatory decentralisation and industry fragmentation: around 2900 private, non-profi t cooperatives submit to a mix of public and private regulation and supply as few as 185 consumers. In between these extremes, France and Germany treat water supply as a largely municipal affair, but they differ in terms of regulatory "precautions". While French municipalities are not permitted to install their own private law corporations and must identify the most competitive independent private contractors, mandatory tendering is far less common in the German system, which largely relies on semi-autonomous municipal enterprises and prices that are subject to costplus municipal standards or federal cartel monitoring.
The combination of physical and institutional differences amongst European water infrastructures makes it diffi cult to benchmark supply schemes, let alone suggest a model to be followed. For example, comparing operating performance would require conditional but broadly generalisable standards such as headcount per 1000 connections, piping material per application based on lifetime costs or optimal leakage targets based on cost-benefi t analyses. Such data does not exist in Germany, for example -neither at the Länder nor the county level. Similarly, France's tightly oligopolistic market structure and largely non-transparent bidding processes require observers to impute effi ciencies based on consolidated global earnings rather than on the operation of a given concession. 9 Comparing water charges is even more cumbersome. In theory, water prices should refl ect costs in line with usage.
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In practice, pricing policies are linked to concerns for financial sustainability, economic and regional development objectives, or the realisation of some level of social equity. Hence, comparing water prices requires identifying differences in costs, subsidies, profi ts, taxes and charges and tracing these differences to objective drivers and causes. Cost conditions alone vary based on a number of variables: fi rst, the origin, quality and quantity of raw water and the responsibility for the protection of source water; second, the state of the infrastructure and the resulting leakage rates; third, the cost of labour and procured materials; and fourth, the quality of water and the level of service (interruptions and pressures) provided. Financial charges to be considered depend on sources of fi nance and policy objectives (for example, the level of cost recovery, renewal rates and depreciation methods). Finally, price quotes may refl ect metered unit consumptions, some estimated average consumption per household, or various methods and reasons for tariff differentiation.
Still, a broad-based application of the EU Concessions Directive may allow for market-testing outsourced -or even all publicly owned and operated -water operations. It would effi ciently delegate the tasks of fact-fi nding, evaluation and monitoring to bidders themselves. Yet, the problem is not how to constitute the market but how to judge its outcomes -the quality of bids, assertions and claims. Absent comparable performance data, assessing the effectiveness and effi ciency of a given water supply system amounts to expressing an unfounded opinion, e.g. about the presumed merits of price-cap regulation, the benefi ts of self-administration by associations or the effi cacy of decentralised private concessions based on continuous bidding.
As argued elsewhere, 10 defi ciencies in central data collection and incompatible measurement practices shelter na- tional systems from market testing, offering potential windfall gains across the broader regulatory community, and may therefore be self-sustaining. Hence, market-testing EU water systems requires the creation of a neutral third party empowered to set up common statistical methods, collect and evaluate data, and provide a broader and more comprehensive informational foundation to national political and regulatory decision-makers and interested parties. This needs to be complemented by statutory reporting requirements to ensure the availability and quality of data and by guaranteed institutional independence and stakeholder access. This will enable the European water system, irrespective of governance format, to tackle the three principle issues typically seen as contributing to poor performance: inadequate data on operation and maintenance, poor management of water supply facilities and unclear patterns of political interference.
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Conclusion
Critics of the proposed Concessions Directive charge the Commission with clandestinely promoting the privatisation of European water infrastructures; the Commission argues that the Directive merely attempts to close regulatory loopholes to drive market access and effi ciencies. The Directive in its current form supports both interpretations. If one accepts the attainment of an internal market as legitimate, one cannot object to market-testing outsourced or even entirely publicly owned and operated infrastructures. The problem is judging the outcome of that process -the quality of bids, assertions and claims. Regulatory controls could be effectively delegated, provided that all affected parties have access to an institutionally independent, reliable data reference. This point has been clear for some time; leaving it unaddressed could distort rather than promote any market review. 
Judith C. Clifton and Daniel Díaz-Fuentes
The European Union's Concessions Directive: A Critical Reading
Three-way talks are in their fi nal stages between the Commission, Parliament and Council before it is widely expected that the EU will approve the so-called Concessions Directive, possibly by June 2013. Controversy has followed the passage of this legislation because of the nature of the policy it proposes and because the sectors involved are highly sensitive. Whilst most attention has been paid to the fact that the Directive will apply to water and sanitation services, it has been largely overlooked that the Directive applies to a much broader array of sectors, not only utilities not subject to rigorous competition -such as energy -but also, in the future, social services such as education and health. But it is the water issue which has dominated the controversy to date.
Opposition to the Concessions Directive has been fi erce and originates from diverse political positions, with particu-
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Concessions Directive, 4 which sets up a regulatory framework for public-private partnerships (PPPs) across the EU, is the most important, since there is scant legal detail on EU regulation of PPPs at present. In contrast, the draft Directive on Public Procurement in Utilities 5 signals slight modifi cations rather than signifi cant changes to legislation approved earlier. 6 Taken together, the idea is that different forms of outsourcing public services (public procurement and PPPs) will be subject to a coherent set of EU rules. Due to the novel elements introduced by the Concessions Directive, our analysis will focus squarely on this document.
The Commission argues that a Directive on Concessions is now overdue. PPP projects have become an important mechanism for the fi nancing and construction of large infrastructure projects or for the delivery of basic public services such as water or energy. Governments across the EU, however, have established different sets of rules on how PPP projects should be designed, advertised and awarded. It is these national differences which fundamentally concern the Commission. What is lacking at the EU level is a concrete set of legal guidelines on how PPPs should be enacted. Indeed, the main source for guidelines for PPPs is the classic "four freedoms" set out in the treaties. But these principles are too vague to operationalise into practical guidelines on "how to enact a PPP". There is no detailed secondary legislation on the rules to guide the concession of both works, such as the construction of infrastructure, and services, such as delivering public services to citizens. In contrast, public procurement has been subject to much more rigorous secondary European regulation.
The outcome is that concessions are too often designed, advertised and awarded in ad hoc ways, according to country traditions or practices, making the PPP playing fi eld both fragmented and differentiated. Indeed, it may even be that the rules governing PPPs are agreed upon at the municipal level. Potential bidders may stay out due to uncertainty over the rules or practices in other member states. Entry barriers and a lack of competition could lead to ineffi ciencies, not to speak of outright corruption, which, in the end, would harm fi nal users, the consumers of basic public services.
larly strong grass-roots mobilisation in Germany, Austria and the Netherlands. The major concern of the opponents of the Directive is that it promotes the outright privatisation of the water sector. Indeed, this perception has likely helped to fuel EU-wide citizen concern about the future of the water sector, and already well over one million signatures have been collected at www.right2water.eu, a platform which petitions for an EU-wide referendum on water. Signatories specifi cally request that water be kept out of the Single Market rules. Many expect this will be the fi rst citizens' initiative the Commission will have to deal with.
1
To counter this mounting criticism, the Commission came out with a public statement in January 2013, which said it "stands accused in some media of wanting to privatise the distribution of water". This it denies, whilst it in turn accuses some of its critics as having performed a "deliberately erroneous reading of the legislative proposal".
2 Internal Market Commissioner Barnier was cited as saying to his critics, "Unfortunately, it is easier to misinform than to tell the truth." 3 This is the background which provides the point of departure for our contribution to the ongoing debate about the future of water regulation in the EU. After describing the contents of the new legislation affecting water regulation, we critique certain aspects of the legislation. We focus in particular on the poor way in which the Commission used empirical evidence to support the basic assumption that concessions actually produce cost savings at all -which goes to the heart of the matter under debate. We conclude that -given the potential winners and losers in this sensitive fi eld of policy -the Commission would do well to endeavour to support future policy initiatives with more rigorous examination of the empirical evidence with citizen welfare in mind.
What is new in water regulation at a glance
Two new draft directives were published in 2011 by the Commission which signal important changes for the ways in which water -and other public services, such as energy -will be regulated. Of these two draft directives, the 
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regulation from the end of the nineteenth century to around the 1970s. 9 However, since then, the tide has turned towards introducing privatisation, deregulation and competition into utility governance. 10 As a result, some utility monopolies, once thought of as the "ugly ducklings" of the economy, transformed themselves into "swans", i.e. some of the world's largest multinational corporations, particularly from the end of the 1990s. 11 This transformation was particularly striking in telecommunications, but also in electricity, gas, and the water and sanitation service sectors. As a consequence of privatisation and liberalisation policies, former monopolies based in the EU led the path to utility internationalisation around the world: today, Europe is home to the world's largest utility multinationals, as chronicled over the last decade by Hall and associates of the Public Services International Research Unit. 12 It is in this scenario that the Concessions Directive should be situated. PPP activity involves a great number of stakeholders across the public-private, domestic-international spectrum. At the base level, citizens are the ultimate users of basic services, and water is clearly the most essential of these. Local and national governments are ultimately responsible for the delivery of basic services to citizens. Meanwhile, economic agents, most of which are private (but some of which have public ownership), seek new business opportunities in the construction, management or delivery of services. Put simply, this fi eld is controversial because seemingly antagonistic interests -multinationals and local service delivery -meet head-on. This is important when analysing the Concessions Directive, as argued below.
Our discussion of the implications of the Concessions Directive for utilities regulation is drawn primarily from our critical reading of the draft Directive and the supplementary documentation, particularly the highly illuminating Impact Assessment Report which accompanies it. It is above all here, in the Impact Assessment, where schol-To attend to this, the core motivation behind the draft Directive is to extend the Single Market logic to PPP activities so that economic agents across the EU enjoy a level playing fi eld when it comes to bidding for, and winning, important concessions. Put this way, the principles of subsidiarity and proportionality can be claimed to be met: action in the form of a directive needs to be taken at the supranational level to ensure a common legal framework is set in place.
It is important to note that, though the current focus of the Commission is on the classic utilities (water and sanitation services and energy), social services -including health and education -are mentioned as potential candidates for these new rules should it be found that they offer interesting cross-border trade opportunities in the future. Hence, it is assumed that this policy can equally apply to a whole range of services, from building a bridge, a school, a hospital or a large technical system, to delivering services in water, health and education.
A critical view
Utilities operating in water, energy, communications and transport are notoriously complex structures and are quite different from traditional industrial goods as well as social services such as education and health. Sociologists highlight their key role in shaping communities and societies and in promoting inclusion, whilst political scientists emphasise their role in guaranteeing territorial organisation and defence. In the particular case of water and sanitation services, sociologists have argued that, due to their essential characteristics, these services must be regulated as a social right of citizenship, not as a private good, commodity, public or social good. 7 Economists point out that utilities in general have huge capital requirements to build utility infrastructure, whilst they exhibit economies of scale, the existence of network externalities, switching costs, sunk costs and so on. More recently, eminent economists have made the case that water and sanitation services are quite different in structure to other utilities, with important consequences for how competition will work; they conclude it is likely that "the prospects for the development of competition in the water industry should be good, but the reality is that they are quite possibly not very good".
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Citing this single report, the Commission claims that the estimated cost savings to be gained by competitive tendering of public service delivery range between 10 and 30 per cent. 16 To check this, we return to the original working paper to fi nd that this is not an original empirical study of the potential cost savings of concessions. Rather, it is a synthesis of previously published research, most of which is based on studies of various forms of contracting out, including competitive tendering. Moreover, most of these studies cover experiences during the 1990s, a time when concessions, particularly PPPs, had been taken up by a limited number of EU members, particularly the UK, and experience was limited to a smaller number of sectors. Furthermore, the author states that estimated cost savings "vary strongly across countries" and clearly points out that the fi gure of 10 to 30 per cent estimated cost savings is one specifi cally linked to two sectors: waste collection and cleaning. 17 One should not forget that the new legislation aims to cover not only these sectors but also water, energy and possibly social services such as education and health in the future. The use of this estimated cost saving is, we argue, misleading.
It is not a foregone conclusion that concessions always generate cost savings of any kind. Economists have provided a number of explanations for why different forms of contracting out government services may not reduce costs. One such explanation is connected to the existence of transaction costs. 18 The transaction costs argument shows how the potential cost saving benefi ts of PPP projects may be neutralised if transaction costs are higher than savings, for example, where there is highly asymmetric information, contractual incompleteness, or even when certain services are "non-contractible".
19 Lundsgaard alludes to another economic reason why PPPs are not always associated with cost savings: something known in the literature as "hold up". Hold up occurs if the winner of a bid starts to negotiate a higher price than that originally agreed upon once they have embarked on the project. To cancel, renegotiate and continue with this project are all costly for the government. Thus, even if forms of contracting out a service appear to lead to cost savings in the short term, these may well be diluted or reversed in the longer term. ars can glean insights into the ways in which the Commission came to form a particular position on regulating utility PPPs and why the draft legislation takes the position it does.
Concessions are often a policy alternative to privatisation where competition in the market is not feasible or unlikely to fl ourish because of the presence of a natural monopoly or other structural conditions. The OECD argued that concessions could be used to forge competition for the market. 13 In an ideal world, public policy would be guided by reasonable knowledge of the scientifi c evidence supporting the objectives policy seeks to reach, rather than ideology, religion, prejudice, inertia or a sketchy and erroneous understanding of the evidence. Our central criticism of the Concessions Directive, then, is that empirical evidence has been used in a poor way. It is unsatisfactory that, as the Commission maps out a new regulatory framework for concessions, it focuses repeatedly on its objective of creating a level playing fi eld for economic operators to benefi t from concessions. It is all very well to be a "rule maker"; indeed, the principal task of the Commission is to propose rules to the Parliament and Council. However At this deeper level, the Commission neglects to ask fundamental questions essential to this policy initiative. Are concessions in utilities, such as water, but also energy, transportation, postal services, health and education really a good idea? Do they actually save money? Do possible cost savings last over the medium term? Will concessions alter service quality, and if so, how?
The Commission has produced a lengthy, highly detailed draft Directive, backed up by an equally lengthy impact assessment probe. Throughout, the Commission unequivocally assumes that concessions are a good thing per se, meaning, that is, that they are associated with "best value for money".
14 It is astounding that in the impact assessment in which the Commission sets out the rationale for the policy initiative, it uses one sole reference to provide support to the idea that concessions are cost saving. The reference in question is to a working paper published by Lundsgaard of the OECD in 2002 -over ten years ago! The OECD is well known for its high-quality data and research, but also for its support of market-oriented policies, including privatisation and New Public Management. 
were detected or not: the evidence is mixed, at best. 21 In a recent paper, they also argue that because PPP projects were taken up earlier and more broadly in the UK than in many other countries, it could be illuminating to evaluate their performance there. However, they fi nd that the HM Treasury Report published in 2012 stated that the country's experience was broadly associated with rising costs and reduced value for the taxpayer. This fi nding is in line with the authors' own extensive research on PPPs in Australia and Canada. 22 Bel, Fageda and Warner conducted a meta-regression analysis on whether contracting out reduces costs for the water sector and did not fi nd clear evidence that this was the case. 23 These are just some examples of recent international studies on PPP and their consequences for cost savings which indicate that the evidence is mixed.
The Commission's use of a single, outdated OECD policy document could well be the result of a lack of attention to important detail. But critics could interpret this cynically as a sleight of hand, given that the 2002 working paper sums up the 1990s "optimistic" fi ndings as presented in some of the earlier studies on the effects of PPPs on cost savings whilst not paying attention to the more "pessimistic" turn in the literature during the 2000s. By the 2000s, experiences with concessions and PPPs had been enriched, having been broadened geographically and sectorally. In addition, it became possible to evaluate the longer-term consequences of PPP projects for cost savings, including whether hold up had reversed them.
Conclusions
It is indeed unfortunate that the Commission cited a sole, dated document to argue that concessions/PPPs produce cost savings, making them useful for citizens consuming services as well as for cash-strapped governments struggling to reduce public expenditure during the ongoing crisis. It is also unfortunate that this document was used quite poorly. Why does it matter? As leading PPP scholars have argued, "it is important to be aware of who is pushing for PPPs around the world. Greater clarity is required in Another critical nuance in Lundsgaard is that it is important where cost savings come from. Clearly, it is not the same if cost savings are derived from "desirable" sources, such as the involvement of private ownership or the introduction of competition, than it is if they are due to "undesirable" situations, such as a deterioration of service quality or working conditions, as pointed out by dozens of publications during the 1990s. Finally, it should be stressed that Lundsgaard's working paper synthesises scholarly fi ndings on competitive tendering and contracting out and is not focused solely on concessions -and PPPs in particular -which is the main subject of the Commission's draft legislation.
The problem is that the Commission's use of the estimated cost saving of 10 to 30 per cent -upon which lies its argument that concessions are desirable to Europe's citizens -does not mention these nuances. Instead, it glosses over them and seems ready to agree that concessions save money. This use of a single source is unsatisfactory. In addition, the information extracted from this single source has not been done accurately nor set in context. Despite the large volume of more recent research on the effects of concessions, specifi cally PPPs, on cost savings but also social welfare and service quality, the Commission did not choose to use them.
We argue that these omissions are deeply problematic.
It is clearly preferable to use various sources of empirical data on an issue before drawing up public policy and, in particular, to ensure empirical data is as up-to-date as possible, to avoid bias and to identify contemporary trends. This matters in particular in the fi eld of concessions because, whilst earlier studies tended to fi nd evidence of cost savings, more recent literature published over the past decade has more mixed conclusions.
We follow Rodrik's argument that policies are usually not a panacea, having a similar effect in different contexts. Rather, a policy is more or less likely to have a desirable outcome when a particular and often complex set of conditions are in place. 20 To illustrate, a PPP may well generate cost savings when transaction costs are low, the service is "contractible", the rules of the contract are not abused through hold up, and so on. That said, it is worth briefl y turning to some of the most recent evidence by leading international PPP scholars to examine the trends they detect. Hodge and Greve include a useful It is striking how Europe's utility multinationals seem to have played such a major role in the ongoing process of creating policy in fi elds which are of direct interest to them, especially in the early phase of policy making and the phase of fi nalising policy. In particular, this applies to how Veolia was involved from the outset, possibly helping to set the agenda, along with other multinationals during 2009, and how these were brought back into the process during 2011 as the draft Directive was being fi nalised. In contrast, meetings with the two social partners, CEEP and ETUC, only commenced once the general lines of policy had already been sketched out and had partially matured.
On a fi nal note, this draft Directive does not require member states to privatise water, understanding privatisation as selling an entity from the public to private sector. Nor does it mandate that municipalities contract out services or works through concessions. This is not a liberalisation directive as introduced in the telecommunications and electricity sectors, for instance. What it will do is force municipalities or governments to open their bidding process, should they decide to launch one, to any other entity in the EU which seeks to apply. Quite simply, the Commission has chosen concessions in water, energy and other services as its latest target to extend the logic of the Single Market. The main critique offered here is that the Commission used dated and incomplete evidence on the expected cost saving benefi ts of concessions. Looking at recent evidence on PPPs, it is clear that the evidence is mixed. It is unfortunate that the Commission did not include a more detailed study of the potential consequences of PPPs in its background report. Clearly, there are entities which can potentially gain much from this policy development, particularly the utility multinationals and associations of private operators in PPPs. But citizens are still feeling the effects of the fi nancial and economic collapse in Europe brought about by ambitious deregulation. It is time to renew our attention to empirical evidence underpinning policy change, as free from pressure groups as possible.
articulating the interest groups at play, the extent of their infl uence, and the payoffs."
24
The Commission would do well to keep this warning in mind, in our view, particularly when dealing with highly sensitive services, including water and sanitation services, but also energy, education and health. These services are regulated as Services of General (Economic) Interest and are understood as playing a key role in social inclusion in the Single Market. 25 Florio argues that reform was a "top down policy experiment" mainly conceived in London during the Thatcher years and then diffused from Brussels. 26 It is important that policy makers present strong backing to support policy initiatives, especially when it is perceived that there are clear winners and losers, as in the case of the Concessions Directive. If the empirical evidence presented is thin, this provides a slippery slope for policy makers seeking to push through this reform. Indeed, eyebrows may be raised by readers of the draft Concessions Directive and the Impact Assessment which accompanies it when they turn to the list of stakeholders the Commission consulted with whilst the legislation was being drafted and modifi ed. 27 It is nonetheless welcome that the Commission publish a chronological list of the stakeholders they met during the drafting of the Directive, as this helps to provide more transparency in the policy process.
The fi rst stakeholder the Commission met was Veolia, the French-based world leader multinational in water, waste, energy and transport, clearly one of the potential winners of this policy. The Veolia meeting took place early on in the life of the draft Directive, in January 2009. Two months later, in March 2009, the Commission met with E3PO, a nonprofi t association based in Brussels which lobbies for PPP private operating companies. Later on in the same year, it met Bouygues, a leading French construction multinational, ASECAP, an association promoting motorway tolls, the European Construction Industry Federation and two more French multinationals operating in the water sector, EDF and Suez. Indeed, the only meeting in 2009 outside those with huge interested business was with the charity Caritas. So, the fi rst year consisted of nine meetings, eight of which were dedicated to hearing the view of the cit., Annex III.
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Of course the structure of a natural monopoly is not solely reserved to the supply of water. Every sector that resorts to any kind of network is potentially a threat to exert monopoly power. This explains the European Commission's moves to liberalise the postal, telecommunications, electricity, gas and railway sectors, which resulted in several directives that had to be implemented into national law. Taking the electricity market as an example, the approach was to split the sector into three areas (production, transportation and retail) and ensure transparent and non-discriminatory access to the electricity grid by regulating the network operators. In doing so, the Commission laid the foundation for the upstream market of electricity production as well as for the downstream market of electricity retail to develop a high degree of competition, which in turn led to a decline in wholesale market prices.
This approach worked quite well but is unfortunately not suitable as a blueprint for the water supply sector with its specifi c characteristics. The European Commission acknowledged these differences in the characteristics of the national water supply markets in 2004 2 and refrained from enacting an EU-wide directive regarding the water sector. The decision was also in line with the principle of subsidiarity, according to which an issue should be handled by the least centralised authority that is still able to address the matter effectively. In the case of the European Union, this is the national government for some member states and communes for others. Thus, the market structure in the various EU member states is still quite heterogeneous and national governments deal in very different ways with the aforementioned problems of a natural monopoly in the water sector. This article analyses the approach in different European countries and discusses the specifi c implications for Germany of the current draft of the concession directive.
Different approaches to dealing with natural monopolies in water
In general, fi ve different ways of addressing the problem of natural monopoly power in the water supply sector can be identifi ed in European countries. Figure 1 illustrates various alternatives that are currently being applied. 
Mark Oelmann and Christoph Czichy
Water Service Provision as a Natural Monopoly
Water is often referred to as the number one necessity of life, and therefore feelings run high when economists use economic methodologies to analyse the specifi cs of the water sector. The reason for this is that water is considered to be a human right that under no circumstances should fall into the hands of profi t-maximising companies. However, precisely because of the fact that human civilisation depends on water in every regard, economists should have a say in this sensitive issue. This is due to the fact that the water supply sector analysed in this article has a specifi c structure -called a natural monopoly -that distinguishes it from other markets in modern economies.
A natural monopoly is given when one company is able to supply the entire demand in a market at a lower cost than two or more companies can. The reason for this is that the total average cost declines over the entire range of demand; in other words, the more a company produces, the lower the average cost of one unit produced will be. This reasoning is immediately obvious in a network industry such as the water sector. It is economically senseless to lay a second network of pipes in the ground next to the already existing one. Therefore, one company will inevitably be in the position to supply the entire demand at a lower cost than two or more fi rms with individual networks could.
As a result, a private water supply company has monopoly power in a specifi c region and will most likely exert this power in two particular regards. Firstly, it will keep prices high, generally speaking, in order to maximise its own profi t, and secondly, it will not care much about consumers' needs since they have no possibility to substitute their water provider. This in turn leads the water supplier to neglect the infrastructure, leading to the danger of decreasing water quality. In light of the problematic nature of the water supply sector, it is obvious that economic policy measures must be taken in order to protect consumers from exerted monopoly power. It is worth noting that, according to economic theory, public water supply companies also do not supply optimal quality; they actually tend to provide quality levels which are too high. 
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Benchmarking refers to an assessment of the utilities' performance through the measurement of specifi c indicators in different areas, e.g. customer service, quality or effi ciency. It can be either voluntary (as in Germany) or compulsory (as in the Netherlands). Benchmarking also is the foundation of competition via regulation. 3 Such an approach is the attempt to simulate competition in a sector that has by nature a monopolistic structure. It is achieved through various instruments, especially the approval of tariffs that the utilities are allowed to charge for their services. This ex ante form of regulation is currently implemented in England and Wales. In contrast, competition via cartel offi ces is applied ex post. Prices are not pre-approved but rather are thoroughly analysed by authorities to determine if there are grounds to suspect abuse of monopolistic power. This is the case in Germany at present. Another form of introducing competition and thus diminishing the problems incurred by having national monopolies is used in France. This regulatory form of competition for the market creates a setting in which companies are asked to quote a price at which they are willing to operate services in a certain market for a specifi c period of time. As a result, the most effi cient company places the winning quote, and a limitation on monopoly revenue is simultaneously ensured. Finally, there is the concept of 3 See M. O e l m a n n : Anreizwirkungen von Benchmarkingsystemen - competition in the market, the "blueprint" which is used in other network industries such as electricity, gas, telecommunications, railway and postal services. It is based on the idea of regulating the supply network, and it opens up production and retail for competition. This concept is currently not applied in any of the water sectors throughout the EU, but England and Wales are eagerly moving in that direction.
It is important to highlight that these forms can actually be combined in different ways. Hybrid models are not uncommon. For example, France is considering introducing additional benchmarking, and Germany and England and Wales also make use of public private partnerships. In the following, the various regulatory forms are discussed in more detail.
Ex-post regulation and voluntary benchmarking in Germany
The water sector in Germany is quite fragmented, with a total of about 6,400 water supply utilities that operate under either private or public law. Responsibility for the provision of water services, however, lies strictly in the domain of municipalities, which have their own democratic legitimacy as well as autonomy in self-government. Privately run companies -even if they are totally owned by municipalities -offer their services at a certain price, whereas public utilities impose charges on their customers. Although there seems to be no difference between these two forms of remuneration at fi rst glance, the consequences can differ quite substantially. Prices can be supervised ex-post by the cartel authorities of the 16 federal states (or by the German Federal Cartel Offi ce in the case of cross-border activities), whereas charges can be subject to specifi c ex-ante legal provisions and controlled by the supervisory authority of the local government. Whereas the effi ciency of service delivery is not analysed in the ex-ante control of charges, the opposite holds true for the ex-post control by cartel offi ces. 4 The consequence is that those companies which currently impose prices and face the threat of being reprimanded by cartel offi ces are changing their enterprise structures in order to be able to employ charges instead of prices. Cartel offi ce cases might thus become nothing but a paper tiger. In order to respond to this "escape into charges", the supervisory authorities should investigate these institutional shifts to prevent fraudulent use. There is an increasing need for strengthening these control entities in Germany. 
Forum
The German Bundestag decided to pursue a so-called modernisation strategy for the water supply sector.
5
The main novelty of the fi nal strategy paper -a number of parts of which have yet to be implemented -is the benchmarking concept developed by the sector itself. The goal is to leverage effi ciency potentials by comparing companies and enabling them to learn from each other. Benchmarking indicators are measured in the areas of security of supply, water quality, sustainability, economic effi ciency and customer service. Nearly every federal state has its own benchmarking survey. 6 It is important to mention, however, that the benchmarking results are only published at an aggregate level, and thus the information accessible to the public is rather rudimentary. Interested citizens may therefore fi nd structural ratios but no information about the performance of individual utilities. The main idea is rather that the best companies share their experience with those underperforming in benchmarking so that they may learn and adapt certain approaches and that the sector as a whole may move forward and achieve a higher performance level. Whether the chosen method of benchmarking is appropriate to attain this goal is certainly debatable. It is therefore not surprising that the introduction of ex-ante regulation is brought up for discussion on a regular basis, especially by the monopoly commission, which is an independent advisory council of the federal government, and recently by national consumer organisations.
This debate to install an ex-ante regulator is also to be seen as in line with the price/charge discussion mentioned earlier. It is diffi cult to understand why a company that has received an order by a cartel offi ce to decrease its prices due to the suspicion of being ineffi cient can easily avoid this order by simply collecting charges instead.
Compulsory benchmarking in the Netherlands
The Netherlands have chosen a rather pragmatic way to incentivise natural water monopolies to improve. Companies and the government have agreed upon compulsory benchmarking, which takes place every three years via a public report which assesses the performance of the ten water supply utilities in the areas of water quality, service, environment, and fi nance and effi ciency. In contrast to the benchmarking in Germany, the information gathered in the Netherlands, including individual utility performance, is published in the benchmarking report in order to intensify the pressure on the companies to strive for improvement. 7 This process of "naming, faming and shaming" leads to transparency in the sector and highlights best practices so that companies may learn from each other. The benchmarking is coordinated by VEWIN, the association of drinking water companies in the Netherlands, and therefore has to be strictly differentiated from a formal economic regulatory authority. By choosing this specifi c model, the administrative burden can be kept at a low level while still yielding impressive results -according to a study by the Erasmus University in Rotterdam, sector effi ciency increased by 27.5% between 1997 and 2009. Since the companies agreed to participate in benchmarking, the Dutch government removed the companies' threat of becoming privatised by simply forbidding privatisations in water service delivery.
Competition via regulation in England and Wales
The English water sector was liberalised in 1989 due to the disastrous state of the infrastructure, which at that time had 29 water supply companies as well as ten public integrated water supply and sewerage utilities. All of the companies were privatised, and their number was reduced in the following years to ten integrated companies providing water for about 75% of the population and 12 water supply utilities providing water for the remaining 25% of the population in England and Wales. In order to ensure that privatised companies would not misuse their monopoly power, the water utility regulator Ofwat (the Water Services Regulation Authority) was established. Since Ofwat is not subject to directions from the UK's Department for Environment, Food and Rural Affairs and is entirely financed by fees from the water supply and sewerage utilities, its independence is ensured. The agency pursues the safeguarding of consumers' interests by forcing competition as well as the long-term sustainability of water services and the simultaneous security of supply.
Ofwat aims at increasing the static effi ciency (the output is produced at the lowest possible costs) as well as the qualitative effi ciency (the quality level of supply takes into account customers' actual willingness to pay) of the regulated utilities. This is achieved by setting limits to the prices charged to the customers in a price review that is conducted every fi ve years. Utilities that encounter costs below the price limit may keep the difference as a profi t during that specifi c regulatory lag. This fi nancial incentive encourages companies to gain effi ciency potentials.
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The process of setting price caps considers four different elements. Ceteris paribus, utilities are allowed to raise prices according to the overall infl ation rate in England and Wales. In addition, both sector-wide expected productivity growth and expected productivity growth for the different individual companies are calculated. Finally, an overall performance assessment is part of the price-setting process in order to take into account quality aspects. Companies participate in compulsory benchmarking that assesses indicators in the areas of customer experience, reliability and availability, as well as environmental impact. The performance of an individual utility in comparison to the sector performance is directly linked to its approved price cap. shows that all 12 of the water-only companies achieved performance scores of more than 90% in the second period. Even more impressive is the fact that the relatively underperforming utilities signifi cantly improved their performance between the two periods, substantially narrowing the relative gap. Such quality enhancement is of course the result of considerable investments. While average investments per utility amounted to approximately 2 billion GBP before liberalisation, this amount doubled in the 1990s and has remained at this level ever since.
As far as static and qualitative effi ciency are concerned, remarkable progress was made between 1992/1993 and 2003/2004, as real prices decreased although investments increased signifi cantly, which led to considerable quality enhancements. During the price period 2004-2009, real prices rose by 20%; however, 70% of this increase was due to customers' desire for a higher level of quality as well as certain European directives that had to be implemented.
Competition in the market as the next step in England and Wales
The preceding discussion pointed out that the current regulatory system in England and Wales addresses the static and qualitative effi ciency criteria quite successfully. However, it did not address the issues of dynamic effi ciency (innovations are stimulated in the area with the highest impact) and technical effi ciency (utilities exhaust the potential of economies of scale/scope, i.e. by achieving the optimal size of the company). Furthermore, a main area of concern is the fact that the system is rather rigid and might not be able to appropriately respond to future challenges such as the potential effects of climate change or the population growth in the arid southern and eastern parts of England.
The recent notable development in the regulatory system therefore concerns the unbundling of accounts, whereby utilities were forced to assign their income, expenditure, assets and liabilities to different sections, namely water resources, raw water distribution, water treatment, treated water distribution and retail. These were then further divided into resources, network and retail. As a result, approximately 94% of the fi xed assets will be part of the division network.
The realisation of a complete unbundling -with water production and treatment in the upstream market and retail in the downstream market, and both markets characterised by a high level of competition -might fi nally bring about the desired dynamic and technical effi ciency in the realm of the still regulated network utilities. 8 Time will tell whether this model, illustrated in Figure 3 , will be successful. 
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Competition for the market in France
The water sector in France is quite different from that in other countries due to historical developments. At the end of the 18th century, municipalities started to progressively assume responsibility for water provision, but they soon experienced a lack of technical and fi nancial resources for service operations. In order to overcome the problem of weak resources, private partners were involved. The Republic has about 36,600 municipalities, 60% of which have less than 500 inhabitants. As a consequence, inter-municipal structures formed to gain economies of scale. 9 Such communes or commune groups can either decide to provide water services on their own (régie model) or to auction off the services. Models differ according to the extent to which a private partner is involved. In a management contract, a private company is paid a fi xed fee for conducting the service. In a management delegation, a delegate receives a return that is directly linked to the level of activity provided. In the past, concession models were interesting for municipalities because they allowed them to hand over complete responsibility for the construction, operation and maintenance of infrastructure to the partner.
The delegation of water service provision, however, led to a number of problems in the past due to a lack of competition. The enormous knowledge advantage of incumbents in comparison to new companies at the time of an invitation to tender proved to be an important barrier to competition. For this reason, the Sapin law was passed in 1993. It requires organising authorities to hold a public competitive bidding procedure and limits the duration of new contracts to a period of 20 years. Consequently, competition intensifi ed, leading to an average reduction in the operators' margin of 10% or improved services at the same price.
Approaches to dealing with natural monopolies and a Directive on the award of concession contracts
The prevailing discussion has revealed that various approaches exist to incentivise water service providers to increase their effi ciencies. There are certainly many possible ways to structure these approaches. One option, however, is to differentiate between rather centralised approaches (England and Wales and the Netherlands) and rather decentralised ones (Germany and France). According to their own histories, each country defi nes the "subsidiarity principle" differently. This, however, is key to understanding how different European countries might be affected by a Directive on the award of concession contracts and why the current proposal for a Directive is so avidly discussed, particularly in Germany.
The scope of the current proposal 10 is to establish rules on the procedures for procurement by contracting authorities and entities with respect to concessions (Article 1). Privatised water companies as in England and Wales would therefore not fall under this Directive. Dutch companies may be regarded as public undertakings, but they do not intend to auction off the full or a major range of water service delivery to private entities. This is due both to their size, as they already have the necessary know-how, and to the fact that Dutch law prescribes that water supply services must be rendered by public undertakings. The situation would be quite different in Germany.
As Figure 4 shows, contracting authorities or contracting entities have different options for choosing a partner. If they decide to cooperate with an affi liated undertaking or award a contract to a joint venture, they are quite free to do so. Thus, the Directive would not apply. It therefore has to be emphasised that public contractors would remain free to decide on the direct provision of services. Public-public cooperation is thus exempted from competitive tenderingas long as no private capital is involved.
However, if contracting authorities or entities decide to enter into a concession (Article 15), each economic operator shall be treated equally and without discrimination and shall act in a transparent and proportionate manner (Arti- 
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Water is an essential resource, and as such the rules, regulations and economic policies concerning water are sensitive and highly political. Water access for basic consumption and sanitation needs to be ensured. However, highly subsidised schemes for access to water resources by economic activities have also led to distorted incentives. Water use in many EU regions is not managed effi ciently, and the insuffi cient levels of investments in water effi ciency and quality do not refl ect the value of the resource. As a result, and in combination with the variability of the climate, water stress is increasingly an issue in the EU, even in a number of northern regions. Present consumption patterns and uses point to water as a low-value abundant resource, leading to ecological and water quality degradation. In order to ensure the sustainable use of water in Europe, authorities, citizens, industry and agriculture need to change their outlook on water management and consumption. There is a need to address water waste and promote water effi ciency.
With the adoption of the Water Framework Directive (WFD) in 2000, the EU took a crucial step towards an integrated approach to water on the basis of river basin management. Since then, very signifi cant progress has been made, but the EU is not on track to achieve the Directive's objectives. 1 By seeking completion of the current policy framework, the EU's "Blueprint to Safeguard Europe's Waters" was launched in 2012 as a process of cle 1b). At fi rst glance, this sounds convincing and actually is in line with the approach used for electricity and gas ( § 46 EnWG). From an economic point of view, we would certainly also support this approach. Unfortunately, the world is not static. Contraction bodies and contractors react, but unfortunately not necessarily in the way the Directive would like them to. Just as a company in Germany which received an order by a cartel offi ce to decrease its prices might avoid this order by simply collecting charges instead, we would predict a similar reaction to the current Directive.
For example, if a German Stadtwerk (municipal utility) makes more than 20% of its sales outside of its municipal area, e.g. due to its electricity or gas activities, the municipality will try to fi nd solutions to establish a separate water service company. Economically, this would be a step backwards, because economies of scope, particularly between gas and water or in all the planning activities among the different divisions within a Stadtwerk, would be lost. As evidence to this scenario, the Wuppertaler Stadtwerke AG outsourced its water business to the City of Wuppertal in order to avoid the impact of the Directive and the expected scrutiny of the cartel offi ce by automatically shifting from prices to charges. As a second example, if a concession to a Stadtwerk without any private capital is exempted from the Directive while even the slightest private capital engagement results in tremendous administrative challenges for the concessionaire, the likely reaction should also be obvious. A private partner will be crowded out. Economically, this would also not be benefi cial. In a country with over 6,000 water service providers, private partners can provide the knowledge required to improve the companies and to keep track of constantly increasing legal requirements.
For Germany then, the Directive in its current form might therefore represent a change for the worse. It would be a disaster if the primary infl uence on the country's institutional structure was the avoidance of the Directive's impact. Overall, we therefore predict that either Article 11 or Article 15 of the current Directive will be amended, as this seems necessary. In the end, we may have only been witnessing a storm in a teacup.
Is this good news? Not really. Challenges such as future investments and their impact on tariffs, effi ciency in both capital as well as operating expenditures, and the structure of the industry remain. At the same time, we can be proud of the fact that it is safe for every German citizen to drink tap water. Germany will thus need to continue in its quest to maintain the quality of its drinking water and at the same time fi nd ways to increase effi ciency. This should not be impossible!
Monica Alessi and Sébastien Treyer
Economic Models and Water Pricing Towards Water Effi ciency
Forum review and policy reform aiming at reaching the full potential of the Directive. 2 The Blueprint opened the debate on defi ning the best economic models for the management of EU water resources, enforcing existing articles of the Directive and exploring innovative policy instruments.
In that perspective, this article is based on a CEPS Task Force report which focuses on possible economic models to encourage water effi ciency and in particular on the usefulness of economic analysis for the policy debate and the balancing role of water pricing. 
The economics of water sustainability
A number of WFD objectives are not on track to be achieved, and one of the main causes is the fact that economic signals given to economic agents are inadequate for the task at hand, including the objectives of ecological protection and avoiding overexploitation. Investments in infrastructure for water effi ciency are often too low, and other investments for water-using activities are misguided due to an undervaluation of water resources.
To manage water resources effi ciently, there is thus a need to develop an economic model that sends the right signals to water users. The fi rst step is for the EU and its member states to perform a detailed economic analysis of the current uses of water, as requested by Article 9 of the WFD (although for the moment this is restricted to a narrow defi nition of water services that should be subject to such an analysis). This will feed the policy debate with salient economic analysis, enabling policy makers to develop the right instruments to ensure sustainability. The economic analysis should help to defi ne the following pillars for the sustainable use of water: a) the identifi cation of the drivers of the unsustainable use of water b) the investment needs in the sector c) the benefi ts and costs to stakeholders under the present regime.
Such an analysis should enable the development of appropriate instruments for water management, i.e. regula-tion, levels of water-related taxes or water pricing, public investment requirements and other potential transfer mechanisms among different users.
Three economic notions are central to the development of water management models: a) Cost recovery generally consists of the necessary funding to build and maintain effi cient water infrastructures, but it may be expanded to include costs related to wider externalities and resource management.
b) Water effi ciency refers to the ratio of the water produced by a network or a water-producing infrastructure to the initial water withdrawal from the resources. This measurement refl ects the aim of reducing water losses in such infrastructures.
c) Water productivity is related to water effi ciency, but it is more specifi c. It is the ratio of water output to the amount of water withdrawn to produce it. Water productivity is maximised when the water use generates a higher value per unit of input than other production alternatives.
In all of these aspects, the value of the resource is key. Giving a price to the use of water can have diverse objectives. For water infrastructures, e.g. for drinking water services, the price users pay aims at recovering the costs (investment, maintenance, operating, etc.) of the service. Putting a price on the use of water can also have the objective of infl uencing the behaviour of water users, for example, by transmitting signals of scarcity and guiding their choice to use less water or to invest in more effi cient infrastructures or technologies.
Economic models for the sustainable use of water: cost recovery analysis and mechanisms
Water management requires considerable investments in infrastructure construction and maintenance as well as in general resource management, such as river protection, fl oodplains, etc. The recovery of costs can be achieved through water levies or general taxation. The cost recovery models in a number of member states, however, have not been effective. Appropriate cost recovery mechanisms are essential to ensure the fi nancial viability of water services (drinking water networks, for instance). Furthermore, analysing the costs incurred through the different uses of water and the way these costs are covered by the diversity of stakeholders would be a key piece of information for the water policy debate.
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The implementation of the WFD restricted the fundamental requirements for cost recovery to the fi nancial costs of some water uses that had been defi ned as water services. It might have been helpful to make a clearer distinction between cost recovery mechanisms for the fundamental viability of water-using services and a more complex and a wider cost recovery assessment necessary to inform the policy discussion. The latter can be the object of a heated policy debate if it extends to the externalities that the different water resource uses produce for one another. It is important to stress that any cost recovery mechanism should include the use of social tariffs to avoid excluding vulnerable segments of the population from access to water and sanitation services. Other possible sources of funding, such as fi nancial transfers from local, national or European general budgets -and not just from water users -must also be considered in order to acknowledge the public good character of some water-related services.
When considering the entire range of water resources, the policy debate needs to take into account cost recovery assessments, including environmental costs and resource scarcity costs, as well as the way these costs are covered by water users who generate them or other water users. Enabling the next cycle of the WFD's implementation to explore such cost recovery assessments would promote an informed discussion of the distribution of the costs and benefi ts of water investments and uses among water users. Such economic assessments of costs and their distribution would lead to more transparent discussions on the effi ciency and equity of different instruments already in place or innovative instruments to be decided upon, be they prices for users, charges for polluters, compensations for externalities, taxes for withdrawals or payments for ecosystem services.
Increasing the sustainability and productivity of water resources
Water scarcity and the variability of water availability could be exacerbated by the future impacts of climate change. It is therefore important to make the best use of existing water -in economic, social and environmental terms. This translates into increasing the effi ciency of water use throughout water-using sectors. Effi ciency is often defi ned as decreasing water losses, but although this may be a suffi cient measure for many activities, it is not appropriate when water resources are so scarce that there is a need to allocate water to different activities in an optimal way, while primarily taking into account the needs of water ecosystems.
When considering the value of water as a social good, making the best use of scarce water resources implies measuring the level of water productivity, i.e. obtaining the highest possible net social value (the defi nition of which has to be agreed upon in the policy process) from a given amount of water. This means that even if an activity uses more water than others, this is not necessarily negative, as long as the net social value is higher. Furthermore, the highest social and economic value and quality of some products might not be achieved with the most effi cient (i.e. lowest) water use per unit of output (this is frequently the case in agriculture).
Infl uencing behaviour through water pricing
Pricing confers a value to water resources and has an effect on the allocation of water across users and/or sectors. Determining the right price and allocation to ensure sustainability is, however, a complex and politically highly sensitive task, prone to be infl uenced by the lobbying of interest groups. Historically, public water allocation to sectors was often based neither on objective criteria nor solid data. 4 Decisions on prices, and by extension on water allocation, require detailed knowledge of hydrological conditions, e.g. by water accounting, and of socio-economic variables concerning the demand for water and the costs and benefi ts of water uses. The transparent evaluation of costs and their distribution and of water productivity in different sectors contributes sound data to the water allocation and pricing policy debate, thus enabling the systematic exploration of a wide range of options as alternatives to maintaining the status quo. Transparency is considered a key requirement for an effective policy debate.
5 Even with complex economic studies, however, it is diffi cult to determine an effi cient water price and allocation because of the impossibility of accounting for the innumerable individual decisions in an economy.
There is thus a need to consider, when possible, the use of market mechanisms to contribute to a more effi cient price setting, leading to a more sustainable allocation of resources. If the value of the scarce resource is refl ected in prices determined by an effi cient market mechanism, the demand will refl ect the actual availability. However, designing markets is fraught with diffi culties. The market complexity should refl ect the problem at hand and the objective sought, i.e. complex water markets in the absence of acute water scarcity will not be the most Forum cost-effective solution. Markets vary in complexity, from simple water trading schemes that trade excess water from one river basin to another or from one group of users to another to fully fl edged markets in which water is traded among all users. The design should refl ect the need to develop sustainable water usage and to assist in the determination of price ranges, even if these are ultimately set by the authorities. The decision regarding which system to use will thus depend on the institutions involved and the needs of the particular water sector. Another weakness of markets is that they tend to exclude the economically weakest citizens and to neglect ecological concerns. A strict market model with prices solely determined by markets may be socially unsustainable. Public policies can address such market failures, though. For example, market operators can be required via public service obligations to set aside water to preserve the water lifecycle.
To date, there are only a few water trading schemes or water markets in Europe (or even worldwide), and they are generally limited to trade between river basins and/ or agricultural irrigation organisations, i.e. large public or private entities trading with each other to address specifi c needs. In theory, effi cient water markets would lead to optimal price setting because of the considerable number of agents (water users) able to sell and buy water rights. If there are only a few agents, particularly if power asymmetries are present, and only a small number of transactions, it is uncertain whether a water trading scheme would be less prone to political pressure than a public decision process for setting water prices or quotas. In Europe, some schemes have been introduced on an ad hoc basis in times of drought. While some have led to negative results, a few have generated considerable improvements in water use and ecological protection. Some examples are given below.
Water trading between sectors and river basins Well-designed water markets would allow sectors to trade with other ones in which the user value or the value of output per unit of water is higher. The combination of the price of water and the possibility to trade creates incentives to increase effi ciency. This means that in arid regions where water is scarce and is allocated to different sectors through quotas, water trading schemes can create "win-win" situations, provided that consumption (including trade) stays within sustainable limits, avoiding the over-exploitation of aquifers and respecting aquatic ecosystems.
The EPI Water project analyses a successful case of intersectoral water trading in the region of Llobregat near Barcelona.
6 Farmers agreed through a voluntary system to reduce the use of freshwater for irrigation in exchange for recycled "brown" water, thereby freeing up more freshwater for other uses. The system is self-fi nancing. Domestic users, in accordance with the polluter-pays principle, pay the cost of recycling water, while the cost of distributing the recycled water is borne by farmers who profi t from its use. The greater availability of freshwater reduced the need to curtail irrigation during the drought, thus increasing farm production and farm incomes. The implementation of the system included water-saving awareness programmes for households. The net effect has been positive for all the stakeholders involved, as well as for the Llobregat aquifer itself, whose condition has improved. The total net profi t from the operation has been estimated at €16 million a year.
If not well designed, however, such trading mechanisms may backfi re. This is the case, for example, of water trading between the city of Madrid and farmers in the Henares river basin, who sold water they were in fact not intending to use, thus increasing the abstraction of water from the aquifer and leading to its further depletion. 7 Trading in Europe has remained limited, particularly due to a lack of infrastructure, which is a key limitation differentiating water trading schemes from other markets such as the energy market. The long-distance transport of water might not be a profi table alternative to e.g. reducing water consumption, and the value of water and the affordability of water-using sectors like irrigation is low. There have also been other limitations: water rights allocation systems that are not yet compatible and a loss of interest on the part of the authorities once a particular water emergency passes. The present fi nancial crisis is also slowing the necessary investments in infrastructure and the setting up of supporting institutions. The variability of hydrological conditions adds to the complexity of creating water markets, as water prices fl uctuate and create an uncertain environment for water rights holders. Forum ray-Darling Basin water trading market. It is based on an initial allocation of entitlements to water, linked to a trading mechanism and a solid legal framework on water rights allocation and dispute settlement. The market price of water is determined by demand and supply, underpinned by very precise hydrological data. It also includes the stringent allocation of water based upon ecological needs. Water rights are bought and sold in an exchange, involving for example brokers, water accounts and online trading tools. The system has been developed to such an extent that it includes water entitlement mortgages.
While a leading example of water market effi ciency, introducing such trading mechanisms is well beyond the capacity of many countries and requires highly specialised, accountable and independent agencies to manage them. These markets are also unnecessary unless the water scarcity problem is acute. Setting up complex trading mechanisms can be fraught with transaction costs linked to policy implications, legal and information requirements, complex monitoring, the setting up of new entities, etc. Even cultural barriers can lead to considerable diffi culties. 8 This can explain why water markets tend to appear only after all other options have been exhausted.
Recommendations
In light of the importance of cost recovery assessments for water pricing and investment, the EU should set a deadline for agreement on the main methodological questions, for example, on which cost categories to include in the cost recovery analysis and how this should be done, including not only fi nancial costs but also environmental and resource costs whenever feasible. This would then constitute a strong basis for the design of cost-recovery mechanisms, such as pricing policies and other fi nancial transfers (for water services as well as for access to the resources). A well-designed policy package may encourage water users to invest in water effi ciency in all sectors while ensuring access to fulfi l the basic needs of the weakest members of society and safeguarding ecosystems. would allow policy makers to make more informed political choices concerning (fi nancial) transfers between different water users and the various sectors. Transparency on the use of public money and cross-subsidies among users is essential to the formation of basic rules and to assessing who benefi ts and who loses under the status quo. Volumetric metering and, more generally, data collection and processing are important means to properly identify water users.
Rigorous evaluations of the water productivity of different allocation options are important ingredients for water resources management. They could in the long run trigger more innovative options for the management of water demand. It is important to systematically explore the variety of options at hand to ensure the adoption of a balanced solution.
In light of some key positive experiences of water markets/trading schemes, the EU could further explore this option in specifi c regions where a strong signal needs to be given to users of the value of water resources.
Careful ex-ante evaluations will have to be undertaken to ensure that potentially negative social and environmental impacts are mitigated and that possible transaction costs are weighed against the benefi ts of such schemes.
Public water supply network
Leakage from public distribution networks 9 ranges from a few per cent to over 50 per cent in some member states. 10 The use of cost-benefi t analysis, including the long-term sustainability and viability of water supply systems, can identify the "effi cient" level of leakage, i.e. design-effi cient policies. This depends, among other things, on the abundance of water resources and the specifi c costs to reduce leakages in different parts of the network. There are a number of analytical tools available to assess the best level of leakage, one of the most reputed being the SELL (Sustainable Effi cient Level of Leakage) used in the UK. 11 An immediate priority for the EU is to reduce leakage to economically efficient levels, with the dual aim of reducing water loss and avoiding excessive costs. Models such as SELL should be developed further at both member state and EU lev-9 Public networks typically supply households, services, public buildings, small businesses and sometimes industry. In many cases, however, industry has different water abstraction rights. End-use effi ciency in households
The main demand for water from the public supply network comes from households, which account for 60-80 per cent of the demand across Europe. Using water more effi ciently requires changes in users' behaviour. Such changes can be facilitated inter alia by: 12 • education campaigns to raise users' awareness of the environmental impacts of water stress
• water labelling schemes for appliances
• water effi ciency standards for fi ttings, fi xtures and appliances to accelerate market penetration of efficient products
• training for plumbers and fi tters.
Although not a panacea, the pricing of water services is essential to change users' behaviour. 13 Although elasticity of demand is low, evidence suggests that users alter their water consumption patterns in response to water charges, especially if based on variable pricing. Vulnerable households can benefi t from public aid to decrease their water bill.
Agriculture
Agriculture in the EU is responsible for some 24 per cent of water abstracted, although this fi gure can reach as high as 80 per cent in southern Europe, mainly as a result of irrigation.
14 In many member states, water use in agriculture still lacks effective metering and pricing, making it diffi cult to implement improvements in water productivity and water effi ciency. Due to the complex relationship between water and agricultural production, reducing water use does not necessarily follow the same logic as in other sectors. Reducing water per unit of output may affect the characteristics of the products (e.g. smaller fruits) and may also lead to a re- bound effect with higher water consumption if not well controlled. Evidence suggests that how the resource is used may turn out to increase (rather than decrease) the rate of water consumption. 15 The Common Agricultural Policy should require the inclusion of water effi ciency targets and metering obligations in regions under water stress. Effective strategies to improve water effi ciency in agriculture should be introduced with the objective of boosting water productivity and enabling the sector to effectively compete with other uses when water is scarce and to anticipate risks of radical changes for the business model of supply chains and production systems. Technically, this implies widespread training programmes and special support for low-income farms. EU assistance should focus on advanced farming techniques and explore the possibilities for EU farmers to gradually enter into markets better aligned with EU water productivity objectives.
Energy
The energy sector accounts for the largest amount of water withdrawal in the EU (approximately 45 per cent of total water abstracted), where it is primarily used for cooling purposes and not consumed. 16 This nevertheless has environmental impacts, and there is a need for more modern cooling tower or recirculation systems to reduce abstraction from rivers or groundwater reserves. In the case of hydropower, abstraction of water for the purpose of power generation does not change the quality of the water, but the environmental impacts can still be considerable (e.g. the effects of dams). On the other hand, hydropower can offer environmental and economic benefi ts such as fl ood protection, groundwater regulation and riverbed stabilisation. It can even function as an enabler for variable renewable power supply. Regulation of the energy sector, however, is seldom based on socio-economic cost-benefi t analysis, which needs to be addressed.
Manufacturing industry
Water is an important industrial input, especially for manufacturing. Within the EU, industry abstracts some 11 per cent 17 of water directly from the resources without being • Abstraction rights can be held by competing fi rms and traded among them. This process can allow competitors to contest with the incumbent water company the supply of wholesale or retail water.
• Untreated water can be sold into a market either from outside it or by a new entrant.
• Competition can occur in a locality in the supply and demand for treated water. This already occurs to some degree through bulk supply tariffs.
Wholesale water is fi nally "converted" into a retail product and sold to a customer. The retailing activity can be either monopolistic or competitive, and the set of retailers can either acquire wholesale water from a single source (representing a "single buyer" of raw or treated water) or they may contract separately with a number of upstream suppliers, in bilateral trades. In this case, retailers would also need to pay distribution charges to the incumbent to use its pipes.
Under existing arrangements in England and Wales, competition in treated water is in principle possible, but arrangements for access pricing have made it commercially infeasible. If competition is to work, the margins left for a competitor -buying wholesale water to retail it, or paying to deliver water through the incumbent's pipes -must be adequate to cover its costs and deliver the savings that customers want. At present, such margins are set very low; if competition is to succeed, they must rise. But if they are too high, they might encourage ineffi cient entrants into retailing, which is not desirable.
The benefi ts from competition have generally been assessed at an aggregate level. But, as in other sectors, the benefi ts of competition could be shared amongst a number of stakeholders in various ways. An important split occurs between producers and consumers. Producers will be due a share to incentivise and reward their effi ciency effort, but there is a risk of disproportionate gains to investors, refl ecting residual monopoly power. Different groups of end users will experience different costs and benefi ts, and for some customers, competition may have adverse consequences.
Competition for water resources may also reveal for the fi rst time the implicit scarcity value of those resources. A price will be created for water resources and potential windfall gains accrue to existing licence holders. This extra cost may then be passed on to customers, whose bills will rise.
Forms of competition
We now examine the effects of upstream competition under discussion in the debate as they affect abstraction rights and treated and untreated water. 9 
Abstraction
In relation to abstraction rights, the status quo is one in which public water suppliers (i.e. vertically integrated monopoly incumbents) account for exactly half of the licensed abstraction volume, with much of the remainder being taken up by industrial uses, notably electricity production. At present, the annual charge made for abstraction rights, recoverable under the retail price control regime, is low and based on administrative costs of the Environment Agency.
A competitive market for abstraction rights would generate prices which refl ected the value of rights in particular locations, which in some cases will be high due to scarcity. If a market operated in which one fi rm (the local water monopoly) were dominant, abstraction prices would also refl ect monopoly rents and so prices would be even higher. In this case, it might be preferable to set an administered abstraction charge which would provide a price signal for where water should be abstracted and avoid monopoly rents.
The impact on end-user prices of the emergence of the scarcity value of water in either an abstraction charge or in traded abstraction prices would depend on the regulatory approach. 9 For reasons of space, we omit discussion of how the construction of new delivery networks might be made contestable. 
Forum
In a trading scenario, an integrated water company would have an incentive to appropriate the revealed scarcity rents by passing them through into higher downstream end-user charges -if it were allowed to by Ofwat (the Water Services Regulation Authority) within the price control system. This could increase producers' profi ts at the expense of customers.
In the alternative scenario, where a charging system (with variations to refl ect relative scarcity) is imposed on all abstractions, the effect would be to raise average end-user bills, compared with the present system of low administrative charges for abstraction. The revenues could be recycled (passed back to customers) to keep down average bills, or just those bills faced by particular groups (e.g. the vulnerable).
In both cases, the impact on the structure of end-user tariffs -whether they were adjusted to refl ect the relative value of water use in different areas/seasons (as revealed either by trading or a charge) -would depend on the form of the link between retail and wholesale activities.
Treated and untreated water
Sales of untreated water across regions date back to the 19th century. They are accomplished through bulk supply agreements. Similar agreements can be made in relation to treated water, which can be bought either from a neighbouring licensee (the incumbent water company in an adjoining area) or from a company within the operator's own service area. The regulatory regime can require an incumbent water company to meet its obligation to supply its customers' needs by purchasing water from the cheapest sources, thereby forcing it to choose between buying water from competitors or self-supplying its own input. Bulk supplies of these kind account for about fi ve per cent of total public water supply production. That fi gure is capable of rising considerably as climate change alters the pattern of scarcity.
Where bilateral contracts with upstream producers are possible, retailers competing for business customers could, in principle, bid for existing supplies of water or develop new cheaper sources. This would benefi t business customers, whilst non-competitive domestic customers could be adversely affected by being left with a higher average cost of supply. Incumbents would have an incentive to raise their prices. Equitable treatment for different groups of domestic customers in the same locality may then be an issue. Customers in areas where the cost of supply is low may seek equivalent pricing to that obtained by business customers rather than continuing to pay a regionally averaged charge.
The current system of averaged regional charges and the cross-subsidies it involves could then start to come apart.
Trading would be expected to increase supply fl exibility and network resilience, as it would increase supply options and therefore the ability to manage risk. But security of supply may be diminished in some competitive scenarios which use trading more fully and in the long run reduce excess capacity. In the case of cross-border trading between incumbents, there may be an incentive for a company to sell water resources to a neighbour and risk supply security to its own customers if the rewards from trade were seen to outweigh any penalty for non-delivery of a secure supply.
There could also be an effect of trading on water quality. Water companies are used to mixing water within their existing networks, and the relevant water quality regulator, the Drinking Water Inspectorate, oversees an effective and rigorous system of quality regulation. Its role might be more challenging with competition, but this would not be insurmountable. Nonetheless, increased risk could lead to increased cost of risk management, which could be passed on to customers -raising the question as to whether customers in the non-competitive segment should contribute to such costs. It would be important to ensure that the incumbent did not use quality concerns as a means of restricting entry. The Competition Act would apply to such actions, but ex ante codes of access could also be designed to avoid this possibility.
Summary
There are thus a number of alternative options for upstream competition which can be pursued. Many of them follow "unbundling" strategies which have been followed in other network industries, such as telecommunications and energy. Generally, rivalry between fi rms is likely to increase efficiency, by creating pressure to lower costs, through a better relation between price and cost (so that prices can incentivise more conserving behaviour where water is scarce or expensive to treat/carry) and through increased innovation (by ensuring providers face an ongoing threat from rivals).
These effi ciency gains should be passed on to consumers. In addition, customers should benefi t from increased supply security and improved resilience of networks that may come with the increased range of supply options introduced by new upstream entrants and improved upstream trading possibilities within and between regions. Where there are risks to end users, these can be addressed through attention to appropriate rules and design of markets. It remains to be seen exactly what reforms in the water sector the UK Parliament will choose to pass, but it is quite likely that upstream variants will be among them.
